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(54) Flexible sheet for diposable garment 

(57) A flexible sheet for a disposable garment 
includes a plastic, sheet and a fibrous assembly joined 
to a lower surface of the plastic sheet, the plastic sheet 
includes a plurality of flat zones, a plurality of slit zones, 
bridge zones across the slit zones and rising zones ris- 



ing on the upper surface of the plastic sheet repeating 
rise and fall substantially in saw-tooth -shape, and com- 
ponent fibers of the fibrous assembly partially extend 
upward in the slit zones. 
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Description 

[0001 ] This invention relates to a flexible sheet suit- 
able as stock material of disposable body fluids absorb- 
ent garment such as a disposable diaper, a urine 5 
absorbent pad or a sanitary napkin or a disposable gar- 
ment such as a disposable gown used in medical facili- 
ties. 

[0002] Fig. 7 of the accompanying drawings is a 
perspective view showing a plastic sheet 110 formed 10 
with microapertures. described in Japanese Patent 
Application Disclosure No. 1987-57551 and claimed to 
offer a soft touch. The plastic sheet 1 10 is described to 
b suitable as a top- and/or backsheet of a disposable 
diaper and formed on its surface with a plurality of cyfin- 15 
drical projections 120. These projections 120 are 
formed, in turn, on their upper ends with microapertures 
125, respectively. Such a sheet is claimed to offer a soft 
clothTlike touch. 

[0003] Fig. 8 of the accompanying drawings is a 20 
perspective view showing a sanitary napkin 200 
described in Japanese Patent Application Disclosure 
No. 1995-328061. In the case of the napkin, a topsheet 
210 comprises a nonwoven fabric 211 and a plurality of 
stripe-like plastic sheets 212 bonded to the upper sur- 25 
face of the nonwoven fabric 211. The stripe-like plastic 
sheets 212 extend in parallel one to another longitudi- 
nally of the.napkin 200. The nonwoven fabric 211 has its 
density lower in the zones. defined between each pair of 
the. adjacent plastic sheets 212, 212. than the zones- 30 
underlying the respective plastic sheets 212. Menstrual, 
discharge transfers from the low density zones toward 
the high density zones which are covered with the plas- 
tic sheets 212. Consequently, a stain of menstrual dis- 
charge isjiot remarkable, if any. 35 
[0004] . When the plastic sheet used as the topsheet 
and/or the backsheet of a disposable diaper or a sani- 
tary napkin is said to offer a soft touch as the sheet 
comes, in contact with the wearer's skin, the standard of 
judgement, in other words, a touch to which the touch 40 
offered by the plastic sheet is compared is generally a 
touch offered by a woven or nonwoven fabric made of; 
natural or synthetic fibers or the like. 
[0005] In the case of the plastic sheet described in 
the Japanese Patent Application Disclosure No. 1987- 45 
5755.1, the peripheries of the microapertures formed at 
the top ends of the respective cylindrical projections are 
broken into parts like pedals. As far as the surface of the 
plastic sheet is concerned, a comfortable soft touch will 
be obtained as the wearer's skin comes in contact with so 
the sheet. However, a plurality of cylindrical projections 
formed on the plastic sheet may often be far from 
decreasing a rigidity of the sheet itself and rather 
increase the rigidity. Accordingly, it will bedifficujtfor the 
known plastic sheet to obtain a softness as comfortable 55 
as the softness offered by a woven or nonwoven fabric. 
[0006] The topsheet described in Japanese Patent 
Application Disclosure No. 1995-328061 will be able to . 



offer a desired touch which is soft and comfortable for 
the wearer's skin so far as each section of the nonwo- 
ven fabric exposed between each pair of adjacent 
stripe-like plastic sheets is adequately large. However, if 
a relatively thick plastic sheet is used to form the stripe- 
like plastic sheets extending on the topsheet, it is con- 
cerned that respective side edges of these stripe-like 
plastic sheets might act like knife edges and unaccepta- 
bly irritate the wearer's skin. 

[0007] An object of this invention is to solve the 
problems inevitably encountered by the known articles 
as have been described above when the plastic sheet is 
used as one of stock materials for a body fluids absorb- 
ent garment such as a disposable diaper or a garment 
such as a disposable gown used in medical facilities. 
[0008] According to this invention, there is provided 
a flexible sheet having upper and lower surfaces and 
adapted to be used in disposable garment. 
[0009] The flexible sheet comprises a plastic sheet 
forming a part of the upper surface and a fibrous assem- 
bly joined to a lower surface of the plastic sheet to form 
the remaining part of the upper surface and entire the 
lower surface of the flexible sheet; the plastic sheet 
comprises a plurality of substantially flat zones, each 
having a thickness of 0.001 ~ 0.05 mm and a width of 
0.03 ~ 1 mm, extending in parallel one to another in one 
direction, a plurality of slit zones extending in the one 
direction to space each pair of the adjacent substantially 
flat zones from each other, bridge zones extending from 
mutually opposite edges of the adjacent substantially 
flat zones across the slit zones to connect these adja- 
cent substantially flat zones, and rising zones rising on 
the upper surface of the plastic sheet repeating rise and 
fall substantially in saw-tooth-Shape in the one direction; 
and the ftorous assembly comprises component fibers 
assembled together by mechanical intertwining, heat- 
sealing or adhesive bonding of the component fibers 
wherein the fibrous assembly contains at least one of 
thermoplastic synthetic fibers, chemical fibers and natu- 
ral fibers and the component fibers partially extend 
upward in the slit zones of the plastic sheet, v . 
[001 0] This invention includes the other preferred, 
embodiments as follow: 

(1) Most of the slit zones have a width of 0.05 ^ 1 > ; 
mm and a length corresponding to* the width multi- 
plied by 1.5 or larger. 

(2) The bridge zones are formed along their edges 
with second rising zones repeating rise and fall sub- 
stantially in saw-tooth-shape transversely, of the 
one. direction. » v - 

(3) The fibrous assembly contains, thermoplastic : 
synthetic fibers or chemical fibers having a fineness , 
of 0.05 ~ 15deniers. 

(4) The fibrous assembly is formed by any one of a , 



2 



. <EP 1025826A2__L> 



3 



EP 1 025 826 A2 



4 



thermal bond nonwoven fabric, a melt blown non- 
woven fabric and a spun lace nonwoven fabric. 

(5) The plastic sheet is formed with a plurality of 
tubular zones extending from the upper surface to 5 
the lower surface and each of the tubular zones has 
an opening diameter of 0.1 ~ 5 mm at the upper 
surface of the plastic sheet. 

(6) Inside the tubular zones, the component fibers. 10 
partially extend upward beyond top ends of the 
tubular zones: 

Fig. 1 is a perspective view of a typical flexible 
sheet according to this invention; is 

Fig. 2 is a sectional view taken along a line ll-ll in 
Fig. 1; 

Fig. 3 is a sectional view taken along a line Ill-Ill in 20 
Fig:1; 

Fig. 4 is a view similar to Fig. 1 showing one pre- 
ferred embodiment of this invention; 

25 

Fig. 5 is a sectional view taken along a line V-Vin 
Fig. 4; 

Fig. 6 is a view similar to Fig. 5 showing another 
preferred embodiment of this invention; 30 

Fig. 7 is a perspective view of a plastic sheet as an 
example of the prior art; and 

Fig. 8 is a perspective view showing a partially cut- 35 
away sanitary napkin as another example of the 
prior art. • 

[001 1 ] A flexible sheet provided by this invention as 
one of the important stock materials for a disposable 40 
body fluids absorbent article will be described in more 
details with reference to the accompanying drawings. 
[0012] A flexible sheet 1 shown by Fig. 1 in a per- 
spective view comprises a plastic sheet 2 and a fibrous 
assembly 3 joined to the lower surface of the plastic 45 
sheet 2. The flexible sheet 1 has its upper surface 
formed by the plastic sheet 2 and the fibrous assembly 
3 and the lower surface formed by the fibrous assembly 
3 alone. 

[001 3] The plastic sheet 2 is of a flexible and conf ig- so 
ured to have zones as follow: a plurality of substantially 
flat zones 8 extending in parallel one to another in a 
direction as indicated by a double-headed arrow Y; a 
plurality of slit zones 9 each defined between a pair of 
the adjacent flat zones 8, 8 and extending in the direc- 55 
tion as indicated by the arrow Y; a plurality of bridge 
zones 10 each extending in a direction as indicated by a 
double-headed arrow X across the slit 9 to connect 



opposite edges 18 of the pair of the adjacent flat zones 
8, 8; and a plurality of rising zones 12 each extending 
upward from upper surface 13 of the flat zone 8 along 
the edge 18. Each of the rising zones 12 describes a 
saw-tooth wave repeating irregular rise and fall in the 
direction as indicated by said arrow Y. 
[0014] The fibrous assembly 3 is exposed along the 
respective slit zones 9 in which component fibers 3A of 
the assembly 3 partially extend upward in a linear or 
arc-shaped condition. 

[001 5] Figs. 2 and 3 are sectional views taken along 
lines ll-ll and Ill-Ill in Fig. 1, respectively. 
[0016] Referring to Figs. 2 and 3, the flat zone 8 of 
the plastic sheet 2 has a thickness of 0.001 - 0.05 mm 
and a width W 1 of 0.03 ~ 1 mm as measured between 
each pair of the adjacent slit zones 9, 9 in the direction 
as indicated by the arrow X. Most of the slit zones 9 lon- 
gitudinally extend in the direction as indicated by the 
arrow Y and each of them preferably has a width W 2 of 
0.05 ~ 1 mm and a length corresponding to the width 
W 2 multiplied by 1 .5 or larger. 

[0017] The bridge zones 10 are arranged intermit- 
tently in the direction as indicated by the arrow Y-. com- 
prising curved bridge zones 10A describing arcs which 
are upwardly convex from the upper surface 13 of the 
flat zones 8 and flat bridge zones 10B extending in the 
same plane as the flat zones 8. Some of the curved 
bridge zones 10A have one or both proximal end or 
ends 19A appearing to extend immediately from the flat 
zones 8 and the other have one or both proximal end or 
ends 19B appearing to extend from the rising zones 12 
(See Fig. 1 also). Each of the bridge zones 10 prefera- ' 
bly has a width W 3 , of 0.001 ~ 2mm at its narrowest 
region (See Fig. 2). 

[0018] Rising zones 12A forming a large majority of 
the rising zones 1 2 are formed by a portion of the plastic 
sheet 2 extending upward from the edges 18 of the 5 
respective flat zones 8 and have proximal ends 1 6 being 
contiguous to the flat zones 8 and free ends 1 7 extend- 
ing upward from the proximal ends 16. Upper edges 
17A of the free ends 17 repeat rise and fall along the 
respective edges 1 8. A height from the upper surface 13 
of the flat zones 8 to said upper edges 1 7A is variable in 
a range of 0 - 1 mm; Rising zones 1 2B forming a part of 
the rising zones 12 are formed along edges of the 
bridge zones 1 0 and extend in the direction as indicated 
by the arrow X. A height of these rising zones 12A is 
substantially equal to the height of the rising zones 12A 
(See Fig. 1 also). 

[0019] An example of the manner in which the 
upper edge 1 7A of the rising zone 1 2A repeats rise and 
fall is shown by Fig. 2: As shown, such repeated riise 
and fall result in irregularly repeated regions 23 each 
presenting a triangular or a substantially triangular 
shape defined by a substantially rightward ascending : 
oblique side 21, a substantially leftward ascending 
oblique side 22 and a proximal end 16 extending 
between the oblique sides 21, 22. The rising zone 12B 
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also repeats rise and fall just like the rising zone 12A. 
The rising zones 12 comprising these rising zones 12A 
and rising zones 12B have a thickness equal to or 
smaller than the thickness of the flat zones 8. The rising 
zones 12 are flexibly deformed as they contact the 
wearer's skin and give the surface of the flexible sheet 1 
velvet-like smooth and soft touch. 
[0020] ^ While visual recognition of the rising zones 1 
12 is difficult, the rising zones 12 as a whole give the 
upper surface of the flexible sheet 1 fluffy appearance. 
In addition, the rising zones 12 diffusively reflect inci- 
dent light and thereby prevent the upper surface 13 of 
the plastic sheet 2 from becoming glossy. In this man- 
ner, the rising zones 12 function to alleviate a surface 
gloss peculiar to the smooth plastic sheet. The surface 
gloss can be further alleviated by embossing the upper 
surface 1 3 of the flat zones 8 so as to form a plurality of 
fine irregularities. Thus, the flexible sheet 1 is substan- 
tially free from the surface gloss. 
[0021] . When it is intended to use such flexible sheet 

1 as a liquid-pervious topsheet of a disposable diaper or 
a sanitary napkin, the plastic sheet 2 preferably has a 
breathability of 5 ~ 700 cir^/crr^/sec according to the 
prescription of JIS(Japanese Industrial Standards) -L- 
1096 and a water-resistance of 0 - 200 mrn according 
to the prescription of JIS-L-1092. For example, a hydro- 
phobic or hydrophilic thermoplastic sheet, or a hydro- 
phobic thermoplastic sheet subjected to a suitable 
hydrophiling treatment may be used as the plastic sheet 

2, ....... 

[0022] Stock material for the fibrous assembly 3 
may be selected from a group consisting of thermoplas- 
tic synthetic fibers, chemical fibers such as rayon fibers, 
a mixture of these synthetic fibers and chemical fibers 
and a mixture of the synthetic fibers or the chemical fib- 
ers and natural fibers such as cotton fibers or pulp fib- 
ers. The stock material preferably has a basis.weight of 

2 r4 50 g/m 2 and is of flexible nature. More preferably, a 
nonwoven fabric is used, in which the individual fibers of 
the synthetic, chemical or natural ffoers of the mixture 
are mechanically intertwined and joined by heat-sealing 
or adhesion. An example of the preferred nonwoven 
fabrics comprises thermoplastic synthetic fibers or . 
chemical fibers having a fineness of 0.05 - 15 deniers. 
The . nonwoven fabric comprising thermoplastic syn- 
thetic fiber may be selected from a group consisting of a 
thermal bond nonwoven fabric such as a spun bond 
nonwoven fabric, a point bond nonwoven fabric or an 
air-through nonwoven fabric; a melt blown nonwoven 
fabric and a spun lace nonwoven fabric. When it is 
intended to use such fibrous assembly 3. as the liquid- 
pervious topsheet material, the fibrous assembly 3 pref- 
erably a breathability in the direction of its thickness in a 
range of 5 - 700 cm 3 /cm 2 /sec according to the prescrip- 
tion of JIS-L-1096 and a water-resistance in the direc- 
tion of its thickness in a range of 0 - 200 mm according 
to the.prescription of JIS-L-1092. The fibrous assembly 

3 and the. plastic sheet 2 may be bonded together by 



heat- or supersonic-sealing or by using suitable adhe- 
sive agent such as hot melt adhesive agent. 
[0023] As will be apparent from Figs. 1 - 3, the com- 
ponent fibers 3A of the fibrous assembly 3 being 

5 exposed along the slit zones 9 partially extend upward 
beyond the flat zones 8 of the plastic sheet 2 in linear or 
arc-shaped condition arid these component fibers 3A lie 
between each pair of the rising zones 12 which are 
opposed across the slit zone 9. Most of these compo- 

10 nent fibers 3A extending upward have, a height variable 
in a range of 0.02 ~ 5 mm, preferably in a range of 0.05 
~ 1 mm above the upper surface 13 of the flat zones 8. 
None of these component fibers 13A extends upward, 
beyond the top ends of the respective rising zones 12. 

15 The component fibers 13A extending upward are effec- 
tive to give the surface of the flexible sheet 1 the velvet 
touch even though they are not so effective as the rising 
zones 12 of the plastic sheet 2. In addition to this effect,' 
the component fibers 13A extending inward are effec- 

20 tive to prevent the rising zones 12 from collapsing and 
closing the slit zones 9 by contacting and supporting, 
from below, the rising zones 9 tending to collapse and 
close the slit zones 9. None of the fibers 3A extend 
upward beyond the top ends of the rising zones 1 2 and . 

25 therefore it is not concerned that these fibers might 
degrade the velvet touch to be offered by the rising 
zones 12. The bridge zones 10 connect the flat zones 8 
one to another so that, even if the flat zones 8 are par- 
tially separated from the fibrous assembly 3, these parts 

30 of the flat zones 8 can be held on the surface of the 
fibrous assembly 3. The arc-shaped bridge zones 10A 
of the bridge zones 10 are effective to improve a cush- 
ioning effect expected for the surface of the flexible 
sheet 1. Of the bridge zones 12, the bridge zones 19B 

35 apparently extending from the top ends of the rising 
zones 12. are effective to prevent the rising zones 12 
lying in the vicinity of these bridge zones 19B from col- 
lapsing toward the slit zones 9 or collapsing away from 
the slit zones 9. . 

40 [0024] The flexible sheet 1 obtained in this manner 
meets the demand for a sheet having a corr^fortable vel- 
vet touch, a breathable sheet having a comfortable. t 
touch or a breathable and liquid-pervious sheet having , 
a comfortable touch, depending on the particular. pjur- u 

45 pose for which the flexible sheet 1 is used.. From the 
viewpoint of these properties, the flexible sheet lis use- 
ful not only as the liquid-pervious topsheet but also as 
the backsheet of the disposable body, fluids absorbent . 
article. The flexible sheet 1 is suitable also as the stock 

so material for the disposable garment .such as disposable 
gown used in the medical facilities. The comfortable 
touch of the flexible sheet 1 is derived, for the most part, 
from a flexibility of the plastic sheet 2 as well as the ris- 
ing zones 12 thereof and a flexibility of the component 

55. fibers 3 A of the fibrous assembly 3 extending upward. 
The breathability of the flexible sheet 1 is derived from ; 
the slit zones 9 of the plastic sheet 2 and the interstice 
defined by the individual fibers in the Jibrous assembly 
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3. The liquid-permeability of the flexible sheet 1 is also 
derived from said slit zones 9 and said interstice. It 
should be understood here that the liquid-permeability 
largely depends on whether the plastic sheet 2 and the 
fibrous assembly 3 are hydrophilic or not. For example, 5 
the hydrophilic rising zones 12 of the plastic film 2 will 
facilitate body fluids discharged on the article to flow 
toward the slit zones 9. The amount of body fluids col- 
lected in the respective slit zones 9 will be then pro- 
moted under a capillary action to transfer downward w 
when the component fibers of the fibrous assembly 3 
are at least partially hydrophilic. Particularly when the 
fibers 3A extending upward in the respective slit zones 
9 is hydrophilic, the amount of body fluids will smoothly 
transfer downward through the slit zones 9 even if the 75 
rising zones 9 themselves are not hydrophilic. When the 
fibrous assembly 3 comprises hydrophilic component 
fibers and contains hydrophobic component fibers by 3 
~ 30 % by weight, the hydrophobic component fibers 
may sometimes promote the amount of body fluids to 20 
transfer downward. When the flexible sheet 1 is used as 
the stock material for which no liquid-permeability is 
required, it is not important for the plastic sheet 2 as well 
as the fibrous assembly 3 whether they are hydrophilic 
or hydrophobic. 25 
[0025] When the flexible sheet 1 is used as the liq- 
uid-pervious topsheet of the body fluids absorbent arti- 
cle, body fluids discharged on the article flow on the flat 
zones 8 between each pair of the adjacient rising zones 
12, 12 into the slit zones 9 as indicated by an arrow F 30 
(See Fig. 1) then flow through the interstice of the 
fibrous assembly 3 and are absorbed by the core. 
[0026] Fig, 4 is a view similar to Fig. 1 showing one 
preferred embodiment of this invention and Fig. 5 is a 
sectional view taken along a line V-V in Fig. 4. The flex- 35 
ible sheet 1 according to this embodiment is formed with 
a plurality of tubular zones 51 extending from the upper 
surface to the lower surface of the sheet 1 Each of the 
tubular zones 51 has an upper opening 52, a lower 
opening 53 and a tubular wall 54 extending between the 40 
upper and lower openings 52, 53. Each of the openings 
52, 53 has a diameter preferably of 0.1 - 5 mm, more 
preferably of 1.5 ~ 5 mm, and an occupation percentage 
of the : upper openings 52 over the upper surface of the 
flexible sheet "1 is preferably in a range of 1 ~ 70 %, 45 
more preferably in a range of 5 - 50 %. The tubular wall 
54 is tapered at an angle of 0 ~ 70° with respect to the 
vertical direction so that the lower opening 53 is smaller 
than the upper opening 52. A length of the tubular zone 
51 as measured in the vertical direction is preferably in so 
a range of 0.1 - 5 mm, more preferably in a range of 0.2 
~ 3 mm. The lower openings 53 are completely free 
from the fibrous assembly 3 and, when the flexible sheet 
1 is used as the liquid-pervious topsheet of the dispos- 
able diaper, the lower openings 53 lie on the upper sur- 55 
face of the absorbent core. 

[0027] Fig. 6 is a view similar to Fig. 5 showing 
another preferred embodiment of this invention. In the 



case of the flexible sheet 1 according to this embodi- 
ment, the lower openings 53 of the respective tubular 
zones 51 are covered with the fibrous assembly 3 and 
the fibrous assembly 3 is exposed inside the respective 
lower openings 53. The component fibers 3B of the 
fibrous assembly 3 in these exposed areas partially 
extend upward beyond the upper openings 52^and 
thereby contribute, just like the component fibers 3A in 
the previously described embodiment, to the comforta- 
bly soft touch desired for the f lexible sheet 1 . When the 
component fibers 3B are hydrophilic, they .will facilitate 
the amount of body fluids discharged on the article to b 
guided under a capillary action downward along the 
respective tubular zones 51 . This effect of guiding the 
body fluids will be further improved when the tubular 
zones 51 are hydrophobic. 

[0028] As has already been described; the flexible 
sheet according to this invention comprises the plastic 
sheet and the fibrous assembly so that the upper sur- 
face of the flexible sheet is partially formed by the plastic 
sheet and the remaining part of the upper surface arid 
the entire lower surface of the flexible sheet are formed 
by the fibrous assembly. The plastic sheet is formed 
with a plurality of slit zones extending in parallel one to 
another in one direction and the edges of the plastic 
sheet extending along the slit zones are formed with the 
rising zones each repeating rise and fall * Inside the 
respective slit zones, the component fibers of the 
fibrous assembly partially extend upward and prevent 
the rising zones from collapsing to close the slit zones. 
With such unique arrangement, the sufficiently col- 
lapse-resistant rising zones cooperate with- the compo- 
nent fibers extending upward to enable the flexible 
sheet to maintain its comfortable soft touch. Addition- 
ally, 5 the flexible sheet will be able to maintain its liquid - 
permeability for a long tirhe when this f lexible sheet is 
used as the liquid-pervious sheet of the body fluids 
absorbent article because the slit zones are not easily 
closed or clogged. 

[0029] According to the embodiment in which the 
flexible sheet is formed with a plurality of tubular zones 
extending from the upper surface to the lower surface 
thereof, the component fibers of the fibrous assembly 
extending upward from the lower openings of the tubu- 
lar zones. These component fibers improve the comfort- 
able touch of the flexible sheet and promote the liquid- 
guiding function of the tubular zones. 

Claims 

1. A flexible sheet for a disposable garment having 
upper and lower surface, said flexible sheet com- 
prising: 

said flexible sheet comprising a plastic sheet 
which forms a part of said upper surface and a 
fibrous assembly joined to a lower surface of 
said plastic sheet to form the remaining part of 
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said upper surface and entire said lower sur- 
face of said flexible sheet; 



partially extend upward beyond top ends of the 
tubular zones. 



said plastic sheet comprising a plurality of sub- 
stantially flat zones, each having a thickness of s 
0.001 ~ 0.05 mm and a width of 0.03 ~ 1 mm, 
extending in parallel one to another in one 
direction, a plurality of slit zones extending in 
said one direction to space each pair of the 
adjacent substantially flat zones from, each 10 
other, bridge zones extending from mutually 
opposite edges of said adjacent substantially 
flat zones across said slit zones to connect the 
adjacent substantially flat zones, and rising 
zones rising on the upper surface of said plas- is 
tic sheet repeating rise and fall substantially in 
saw-tooth-shape in said one direction; and 

said fibrous assembly comprising component 
fibers assembled together by mechanical inter- 20 
twining, heat-sealing or adhesive bonding of 
the component fibers wherein said fibrous 
assembly contains at least one of thermoplas- 
tic synthetic fibers, chemical fibers and natural 
fiber and said component fibers partially 25 
extend upward in said slit zones of said plastic 
sheet. 

2. The flexible sheet according to Claim 1, wherein 
most of said slit zones have a width of 0.05 ~ 1 mm 30 
and a length corresponding to said width multiplied 

by 1.5 or larger. 

3. The flexible sheet according to Claim 1 , wherein 
said bridge zones are formed along their edges with 35 
second rising zones repeating rise and fall substan- 
tially in saw-tooth-shape transversely of said one 
direction. 

4. The flexible sheet according to Claim 1, wherein 46 
said fibrous assembly contains thermoplastic syn- 
thetic fibers or chemical fibers having a fineness of 
0.05 ~ 15deniers. 

5. The flexible sheet according to Claim 1, wherein 45 . 
said fibrous assembly is formed by any one of a 

thermal bond nonwoven fabric, a melt blown noh- / 
woven fabric and a spun lace nonwoven fabric. 

6. The flexible sheet according to Claim 1, wherein so. 
said plastic sheet is formed with a plurality of tubu- 
lar zones extending from said upper surface to said 
lower surface and each of said tubular zones has 

an opening diameter of 0.1 - 5 mm at said upper 
surface of said plastic sheet. 55 

7. The flexible sheet according to Claim 6, wherein, 
inside said tubular zones, said component fibers 
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